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INTRODUCTION 


Many  areas  of  the  northern  Great  Plains  (Fenneman  1931)  remain  poorly 
known  ornithological ly.  Knowledge  of  species  distribution  in  portions  of  this 
vast  area  has  been  advanced  by  recent  State  birds  books  (Stewart  1975;  South 
Dakota  Ornithologists'  Union  1978)  but  many  voids  remain.  Especially  desirable 
for  biologists  and  land  managers  is  information  concerning  the  relative  abund¬ 
ance  of  plant  and  animal  species  over  large  land  areas.  This  information  can 
only  be  obtained  from  extensive  surveys  of  the  biota.  The  field  of  community 
ecology  has  been  severely  hampered  by  lack  of  information  on  species  abundance 
(Dice  1930;  Cain  1947;  Partch  1962;  Udvardy  1963). 

In  1974-78,  the  U.S.  Fish  and  Wildlife  Service's  Migratory  Birds  and 
Biological  Services  Programs  jointly  funded  an  extensive  study  in  an  attempt 
to  develop  a  classification  of  native,  northern  Great  Plains  grasslands  based 
on  their  use  by  breeding  birds.  Other  goals  were  to  investigate  the  effects 
of  grazing  and  other  environmental  factors  on  breeding  birds  and  the  vegeta¬ 
tion.  The  results  of  these  portions  of  the  study  will  be  reported  later. 

The  purpose  of  this  report  is  to  provide  ecologists  and  ornithologists 
with  recent  information  on  areas  of  abundance  of  some  of  the  more  important 
members  of  the  avifauna  which  use  grasslands.  This  information  should  also 
prove  valuable  to  conservationists  and  resource  managers  as  energy  developments 
and  further  expansion  and  intensification  of  the  agricultural  industry  result 
in  increased  destruction  of  native  grassland  habitat  in  areas  now  supporting 
some  of  the  less  common  species. 

During  the  study,  breeding  bird  censuses  were  conducted  on  615  plots  of 
uncultivated  native  upland  grassland  and  shrubsteppe  in  the  portion  of  the 
northern  Great  Plains  that  lies  within  the  United  States  (Fig.  1).  The  study 
area  (about  6  X  103  km2)  includes  portions  of  Montana,  Wyoming,  Colorado, 
North  Dakota,  South  Dakota,  and  Nebraska.  Grasslands  in  the  mountains,  bad¬ 
lands,  sand  deposits,  and  river  valleys  (shown  in  white  on  Fig.  1)  were  not 
sampled  and  so  are  excluded  from  further  consideration. 


METHODS 


SELECTION  OF  SAMPLE  UNITS 

Several  different  methods  were  used  to  select  the  sample  units  (Fig.  2) 
over  the  years.  In  1974,  plots  were  selected  in  numbers  proportional  to  the 
sizes  of  the  areas  of  the  several  mapped  physiographic  landforms  in  North 
Dakota  (U.S.  and  North  Dakota  Geological  Survey  maps).  Sample  unit  locations 
were  initially  selected  at  random  from  numbered  legal  townships,  sections,  and 
quarter  sections.  However,  differential  rates  of  agricultural  disturbance  of 
grasslands  among  the  landforms  prevented  maintenance  of  randomness.  If  a 
selected  area  was  devoid  of  native  grassland,  the  nearest  usable  plot  was 
chosen.  Many  plots  were  rejected  after  field  examination  revealed  old  furrows, 
rockpiles,  domestic  grass  plantings,  or  other  evidence  of  past  cultivation. 
Although  most  of  the  plots  studied  in  1974  were  legal  quarter  sections  (65 
ha),  several  were  as  large  as  a  section  or  as  small  as  16  ha.  Most  plots  were 
square  but  occasionally  it  was  necessary  to  utilize  odd-shaped  areas. 


In  1975,  in  Montana  and  Wyoming,  sample  units  were  randomly  selected  from 
consecutively  numbered  townships,  in  proportion  to  the  area  of  grassland  types 
mapped  by  Kuchler  (1964).  After  a  township  was  selected  and  found  to  lie 
entirely  within  the  Kuchler  type,  one  out  of  a  set  of  27  possible  clusters  of 
four  quarter  sections  within  the  township  was  selected  at  random.  In  the 
field,  the  usable  quarter  section  nearest  to  each  of  the  four  cluster  elements 
was  censused. 

In  1976,  in  Colorado,  Montana,  Nebraska,  and  South  Dakota,  single  quarter 
section  sample  units  were  selected  in  proportion  to  the  areas  of  grassland 
types  64,  65,  and  66  of  Kuchler  (1964).  Acceptable  plots  nearest  to  the 
southwest  corner  of  every  eighth  township  in  South  Dakota  and  every  fourth 
township  in  the  other  States  were  censused. 

In  1977-78,  the  entire  study  area  was  sampled.  Quarter  section  sample 
units  were  subjectively  chosen  in  numbers  proportional  to  the  areas  of  major 
soil  groups  mapped  by  Aandahl  (1972). 

Throughout  the  study,  grasslands  in  mountains,  badlands,  sand  deposits, 
or  river  valleys  were  not  sampled  (Fig.  1).  On  a  local  scale,  grasslands  not 
considered  typical  of  general  area  soils  were  also  rejected.  These  included 
expanses  of  wet  meadow  and  rocky  hilltops,  dune  sands,  and  badlands.  The 
major  soil  groups  of  Aandahl  (1972)  were  later  used  to  stratify  all  the  sample 
plots  (Fig.  2).  A  description  of  these  soils  and  the  birds  and  vegetation 
associated  with  them  is  reported  elsewhere  (Kantrud  and  Kologiski  1982). 


BIRD  CENSUSES 

A  single  bird  census  was  conducted  on  each  plot  at  times  between  sunrise 
and  sunset  when  sustained  wind  velocities  did  not  exceed  24  km/h,  temperatures 
did  not  exceed  32°C,  and  precipitation  did  not  occur.  Field  work  was  conducted 
by  two  teams,  each  consisting  of  a  botanist  and  an  ornithologist.  Census 
dates  were  as  follows:  1974 — 22  May  to  19  July;  1975 — 29  May  to  18  July; 
1976—23  May  to  14  July;  1977—24  May  to  13  July;  1978—22  May  to  2  July. 

Comparison  of  five  3-h  time  periods  (0600-2100)  during  this  study  showed 
that:  (1)  of  29  species  censused,  peak  densities  for  one  or  more  species 

occurred  during  each  of  the  five  periods;  (2)  peak  densities  for  11  species 
occurred  during  the  period  0900  to  1200  hours;  and  (3)  observed  total  density 
decreased  by  up  to  25%  during  counts  conducted  after  the  period  0600  to  0900 
hours.  Temporal  variation  in  bird  counts  undoubtedly  biased  density  indices 
for  some  species  but  was  not  considered  a  serious  problem  because  of  its 
random  nature  as  applied  to  the  censuses. 

Analyses  based  on  single  bird  censuses  are  not  recommended  during  inten¬ 
sive  studies  where  population  estimates  are  required.  Nevertheless,  they  have 
been  used  successfully  to  derive  indices  to  populations  or  multispecies  divers¬ 
ity  measurements  during  extensive  surveys  (Robbins  and  Van  Velzen  1967;  Stewart 
and  Kantrud  1972;  United  States  Department  of  the  Interior  and  Canadian 
Department  of  the  Environment  1977;  Rotenberry  1978;  Kantrud  1981).  Speirs 
and  Orenstein  (1967)  have  showed  that,  in  open  Ontario  habitats,  average 
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efficiency  of  single  censuses  is  only  66-76%  that  of  6-10  censuses  in  estimat¬ 
ing  whole  populations.  However,  I  felt  justified  in  basing  indices  of  bird 
density  on  single  counts  in  the  grassland  habitats  because  most  of  the  species 
have  behavioral  adaptations — including  lengthy,  loud,  and  often  elaborate 
flight  songs,  perch  songs,  and  synchronous  display  that  tend  to  increase 
greatly  their  detectability  compared  with  birds  inhabiting  wooded  areas. 
Furthermore,  birds  are  rather  easily  flushed  in  grasslands.  In  addition,  the 
large  size  of  the  sample  plots  resulted  in  relatively  high  absolute  numbers  of 
bird  observations  per  plot. 

The  teams  attempted  to  compensate  for  phenological  differences  across  the 
northern  Great  Plains  by  beginning  the  surveys  in  southerly  areas  of  low 
elevation.  As  the  breeding  season  progressed,  the  surveys  were  moved  to 
regions  of  successively  higher  latitude  and  elevation. 

All  species  were  identified  in  the  field  by  sight  or  sound,  or  both. 
Counts  were  based  primarily  on  number  of  pairs  as  indicated  by  territorial 
males  or  segregated  pairs.  Each  male  blackbird  or  brown-headed  cowbird 
(Molothrus  ater)  was  considered  to  represent  a  pair.  Single  shorebirds 
observed  on  a  sample  plot  were  considered  to  represent  a  pair;  if  more  than 
one  was  observed,  the  total  was  halved  and  rounded  to  the  nearest  lower 
integer.  Additional  details  on  determinations  of  breeding  status  were 
described  by  Stewart  and  Kantrud  (1972). 

The  "hollow  square"  technique  of  Speirs  and  Orenstein  (1967)  was  used  on 
the  standard  65-ha  tracts.  The  1609-m  (1-mile)  transect  route  lay  201  m 
inside  the  boundary  (Fig.  3).  Birds  were  counted  within  101  m  of  the  route, 
yielding  an  areal  coverage  of  31.5  ha.  Transect  routes  were  variable  on  the 
few  tracts  of  other  sizes  and  shapes.  The  verges  of  many  plots  bordered  other 
habitat  types,  so  to  reduce  the  influence  on  the  counts  of  birds  occupying 
fencelines  or  adjacent  habitats,  census  transects  were  restricted  to  the 
interior  of  each  tract  except  in  the  few  tracts  <  65  ha. 

Transects  were  walked  at  a  standard  speed  of  40  m/min.  To  allow  standard¬ 
ization  of  data  from  plots  or  transects  of  unequal  size  and  shape,  expression 
of  bird  density  in  units  of  time  has  been  used  in  similar  extensive  studies 
(e.g.,  Grinnell  and  Storer  1924;  Skinner  1975).  So,  the  indices  to  bird 
density  were  expressed  in  pairs/mi n  X  103. 


GRAZING  INTENSITY 

Grazing  intensity  was  estimated  by  comparing  the  percentage  of  bare  soil, 
amount  of  standing  and  fallen  dead  vegetation,  and  average  vegetative  height 
on  the  study  plots  with  that  of  nearby  protected  or  ungrazed  areas.  On  the 
basis  of  this  information,  plots  were  placed  into  the  three  subjective  cate¬ 
gories  of  heavily,  moderately,  and  lightly  grazed.  Distribution  of  the  615 
plots  among  grazing  categories  was  as  follows:  heavy,  197;  moderate,  241;  and 
light,  177.  Any  plots  lacking  evidence  of  livestock  use  were  not  censused. 
Most  of  the  plots  were  grazed  by  cattle  but  a  few  were  used  for  sheep,  bison, 
or  horses.  A  few  plots  contained  various  combinations  of  domestic  livestock 
and  horses.  Plots  in  each  grazing  category  were  well  distributed  among  the 
strata. 
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RESULTS 


Maps  (Figs.  4-23)  are  provided  for  20  of  the  29  species  studied.  Species 
not  mapped  include  those  with  too  few  records  to  establish  a  meaningful  distri¬ 
bution  (ferruginous  hawk,  Buteo  regal  is;  marsh  hawk,  Circus  cyaneus;  sharp¬ 
tailed  grouse,  Pedi oecetes  phasianel 1  us;  sage  grouse,  Centrocercus 
urophasianus;  killdeer,  Charadri us  vociferus;  mountain  plover,  Charadri us 
montanus;  mourning  dove,  Zenaida  macroura ;  burrowing  owl,  Athene  cunicularia; 
common  nighthawk,  Chordei 1 es  mi  nor) . 

Some  mapped  species  achieve  greater  abundance  and  wider  distribution  in 
wetland  or  other  habitats  but  have  been  included  to  show  their  restricted 
distribution  on  upland  native  grasslands  in  the  northern  Great  Plains.  Two 
sizes  of  map  symbols  are  used  to  delineate  areas  of  abundance  and  distribution 
for  each  species  on  the  habitat  studied.  The  large  symbols  represent  units  of 
abundance  based  on  division  of  the  density  indices  for  each  species  into  the 
upper  (solid  dot),  middle  (half  dot),  and  lower  (open  dot)  tercile  groups. 
Terciles  are  defined  as  points  dividing  the  distribution  of  observed  species 
density  (pairs/min  X  103)  values  among  the  sample  units  into  thirds.  The 
small  map  symbols  (solid  dots)  represent  breeding  bird  locations  taken  from 
supplementary  counts  and  incidental  observations  gathered  on  tracts  of  native 
grassland  and  shrubsteppe  encountered  during  travel  between  sample  units. 
Bird  nomenclature  is  according  to  American  Ornithologists'  Union  (1957)  and 
its  several  supplements. 


DISCUSSION  AND  CONCLUSIONS 


Distribution  maps  normally  depict  a  species'  range  regardless  of  the 
variety  of  habitats  used.  Bird  records  mapped  here  were  obtained  within  the 
single,  broad  habitat  of  grazed  upland  native  grassland  and  shrubsteppe. 

Distributions  thus  derived  must  not  be  interpreted  as  overall  distributions  of 
the  species  within  the  study  area,  although  the  two  distributions  would  prob¬ 
ably  be  very  similar  for  some  of  the  "pure"  grassland  birds. 

The  habitat  investigated  included  various  types  of  shortgrass  and  mixed- 
grass  prairie  with  or  without  short  (<  1  m)  shrubs,  and  shrubsteppe  dominated 
by  mixtures  of  shrubs  and  grasses  of  mid  and  short  height.  Each  of  these 
types  is  attractive  to  certain  bird  species.  The  maps  may  also  reflect  the 
variable  effects  of  grazing  intensity  on  distribution  and  abundance  of 
individual  species  in  different  areas  of  the  region  studied.  In  addition, 
extensive  cultivation  of  grasslands  for  agriculture  may  have  reduced  the 

breeding  distribution  of  some  species  that  require  large  foraging  areas. 

Finally,  many  of  the  species  have  their  center  of  abundance  outside  the 

northern  Great  Plains  region.  Breeding  populations  of  these  species  extend 
various  distances  into  the  region  from  different  directions. 

Common  yellowthroat  (Geothlypis  trichas)  (Fig.  9),  bobolink  (Pol ichonyx 
oryzi vorus)  (Fig.  10),  red-winged  blackbird  (Agelaius  phoeniceus)  (Fig.  12), 
and  savannah  sparrow  (Passerculus  sandwichensi s)  (Fig.  16)  are  not  typical  of 
the  dry  upland  sites  studied.  All  but  the  latter  had  rather  small  (<  1/2  the 


study  area)  distribution  along  the  eastern  border  of  the  study  area.  Breeding 
populations  of  these  species  are  normally  found  in  dense  wetland,  meadow,  or 
tal Igrass  vegetation.  The  limit  of  their  ability  to  breed  in  dryer  upland 
sites  is  likely  reached  in  the  more  mesic  mixed  grass  prairie  along  the  eastern 
edge  of  the  northern  Great  Plains.  The  disjunct  distribution  of  the  savannah 
sparrow  (Fig.  16)  indicates  that  it  is  of  fairly  regular  occurrence  in  the 
cooler,  mesic  grasslands  of  central  North  Dakota  and  northeastern  Montana  but 
becomes  rare  as  a  breeding  bird  in  adjacent  arid  grasslands  to  the  west. 
However,  it  reappears  in  abundance  in  the  northwestern  portion  of  the  study 
area  in  mesic  foothills  grasslands. 

The  remaining  16  species  are  more  or  less  typical  of  dry  upland  habitats. 
The  commonest  10  species  are  extensively  (>  1/2  the  study  area)  distributed. 

Of  these  10  species,  upland  sandpiper  (Bartramia  longicauda)  (Fig.  5),  brown¬ 
headed  cowbird  (Fig.  14),  and  grasshopper  sparrow  (Ammodramus  savannarum) 
(Fig.  17)  reach  greatest  abundance  in  the  eastern  mixed  grass  prairie.  High 
populations  of  chestnut-collared  longspur  ( Cal cari us  ornatus)  (Fig.  23)  also 
occur  in  this  area  and  extend  across  northern  Montana.  Brewer’s  blackbird 
(Euphagus  cyanocephal us)  (Fig.  13),  vesper  sparrow  (Pooecetes  gramineus)  (Fig. 
19),  and  Brewer's  sparrow  (Spizella  breweri)  (Fig.  21)  reach  greatest  abundance 
in  the  shrubsteppe  zone  of  northeastern  Wyoming  and  southeastern  Montana.  The 
horned  lark  ( Eremophi la  alpestris)  (Fig.  6)  likely  has  three  areas  of  peak 
abundance.  These  include  shortgrass  prairie  near  the  intersection  of  the 
Colorado-Nebraska-Wyoming  borders,  an  area  in  eastcentral  Montana,  and  in  the 
part  of  Montana  that  formed  the  northwestern  corner  of  the  study  area.  The 
western  meadowlark  ( Sturnel 1  a  negl ecta)  (Fig.  11)  probably  reaches  peak 
densities  in  southeastern  Montana,  but  high  populations  also  occur  regularly 
eastward  through  southern  North  Dakota  and  most  of  South  Dakota.  The  lark 
bunting  (Calamospiza  melanocorys)  (Fig.  15)  seemingly  has  an  unusual  pattern 
of  abundance  in  the  northern  Great  Plains.  High  populations  occur  in  a  zone 
roughly  extending  from  southeastern  South  Dakota  to  central  Montana,  then 
southerly  through  the  shrubsteppe  area  of  Montana  and  Wyoming  into  the  short- 
grass  area  of  northeastern  Colorado  and  the  southwestern  portion  of  the 
Nebraska  panhandle.  For  unknown  reasons,  populations  appear  sparse  in  a  zone 
extending  northwestward  from  northwestern  Nebraska  to  the  southwest  corner  of 
Montana . 

Six  species  typical  of  the  dry  upland  sites  studied  likely  have  small  or 
disjunct  distributions.  The  long-billed  curlew  (Numeni us  ameri canus)  (Fig. 
4),  a  formerly  widespread  species  in  the  study  area,  has  disjunct  populations 
in  western  South  Dakota  and  the  northcentral  Montana  grasslands.  The  northern 
population  probably  is  Numeni us  ameri canus  parvus  and  the  southern  H.  a. 
americanus .  Observations  indicate  that  the  foothills  grasslands  of  Montana 
harbor  the  largest  remaining  populations.  The  sage  thrasher  (Oreoscoptes 
montanus)  (Fig.  7)  is  restricted  to  the  shrubsteppe  area  of  Wyoming  and  south¬ 
eastern  Montana.  Sprague's  pipit  (Anthus  spraquei  i )  (Fig.  8)  reach  greatest 
density  from  northwestern  North  Dakota  across  northern  Montana;  high  popula¬ 
tions  also  occur  in  some  of  the  Montana  foothills  grassland.  Baird's  sparrow 
(Ammodramus  bai rdi i )  (Fig.  18)  has  a  distribution  very  similar  to  that  of 
Sprague's  pipit  and  upland  nesting  populations  of  savannah  sparrow.  Disjunct 
areas  of  greatest  abundance  occur  in  the  northwestern  North  Dakota-northeastern 
Montana  region  and  in  the  northwestern  corner  of  the  study  area.  Dense  popula¬ 
tions  of  clay-colored  sparrow  (Spizel la  pall ida)  (Fig.  20)  are  found  in  the 
northeastern  edge  of  the  study  area  on  grasslands  that  contain  dense  stands  of 
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wolfberry  buckbrush  (Symphoricarpos  occidental i s) .  Disjunct  areas  of  abundance 
are  indicated  for  McCown's  longspur  (Calcari us  mccowni i )  (Fig.  22).  These 
include  the  shortgrass  area  of  southeastern  Wyoming  and  northeastern  Colorado, 
small  areas  of  shortgrass  and  birdsfoot  sage  (Artemi sia  pedati f ida)  in  the 
area  of  Wyoming  generally  dominated  by  A.  tridentata  shrubsteppe,  and  the  two 
areas  of  Montana  described  for  the  horned  lark. 
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FIGURE  SYMBOLS 


Two  sizes  of  map  symbols  are  used  to  indicate  abundance  and  distribution 
of  each  species  on  the  habitat  studied  (Figs.  4-23).  The  large  symbols  repre¬ 
sent  units  of  abundance  based  on  division  of  the  density  indices  for  each 
species  into  upper  (solid  dot),  middle  (half  dot),  and  lower  (open  dot) 
terciles.  Terciles  are  defined  as  points  dividing  the  distribution  of  observed 
species  density  (pairs/min  X  103)  values  among  the  sample  units  into  thirds. 
The  small  symbols  (solid  dots)  represent  breeding  bird  locations  taken  from 
supplementary  counts  and  incidental  observations  on  tracts  of  native  grassland 
and  shrubsteppe  encountered  during  travel  between  sample  units. 


8 


NO.  DAK. 


9 


area  on  North  American  continent.  Study  area  boundaries  are  as  follows:  north-- 
border  between  United  States  and  Canada;  east--eastern  edge  of  Missouri  Coteau  (modi¬ 
fied  slightly  from  Fenneman  1931);  south--Keya  Paha  River,  Niobrara  River,  Nebraska 
Sandhills,  and  South  Platte  River;  west--western  edge  of  Great  Plains  as  mapped  by 
Aandahl  (1972).  Areas  (in  white)  within  study  area  were  not  sampled  (see  text). 


10 


Figure  2.  Location  of  soils  (adapted  from  Aandahl  1972)  and  sample  plots.  Some  dots 
represent  more  than  one  plot.  Soils  coded  as  follows:  TB-typic  borolls;  TU-typic 
ustolls;  AB-aridic  borolls;  AU-aridic  ustolls;  BA-borollic  Aridisols;  US-ustic  Aridisols. 


Census  Transect  (1609m) 


65  ha  Square  (quarter  section) 


Figure  3.  Quarter  section  sample  plot  showing  transect  route  (heavy  li 
Shaded  area  censused  =31.5  ha. 
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grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  5.  Breeding  distribution  of  upland  sandpiper  (Bartramia  longicauda)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  6.  Breeding  distribution  of  horned  lark  (Eremophila  alpestris)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  7.  Breeding  distribution  of  sage  thrasher  (Qreoscoptes  montanus)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains 
See  page  8  for  symbol  definitions. 


16 


Figure  8.  Breeding  distribution  of  Sprague's  pipit  (Anthus  spragueii)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  9.  Breeding  distribution  of  common  yellowthroat  (Geothl.ypis  trichas)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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page  8  for  symbol  definitions. 
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Figure  11.  Breeding  distribution  of  western  meadowlark  (Sturnella  neglecta)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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ngure  iz.  breeding  distribution  of  red-winged  blackbird  (Agelaius  phoeniceus)  on 
native  grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great 
Plains.  See  page  8  for  symbol  definitions. 
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Figure  13.  Breeding  distribution  of  Brewers  blackbird  (Euphagus  cyanocephal us )  on 
native  grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great 
Plains.  See  page  8  for  symbol  definitions. 
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ngure  14.  Breeding  distribution  of  brown-headed  cowbird  (Molothrus  ater)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  15.  Breeding  distribution  of  lark  bunting  (Calamospiza  melanocorys)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  16.  Breeding  distribution  of  savannah  sparrow  (Passerculus  sandwichensis)  o 
native  grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great 
Plains.  See  page  8  for  symbol  definitions. 
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Figure  17.  Breeding  distribution  of  grasshopper  sparrow  (Ammodramus  savannarum)  on 
native  grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great 
Plains.  See  page  8  for  symbol  definitions. 
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Figure  18.  Breeding  distribution  of  Baird's  sparrow  (Ammodramus  bai rdi i )  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  19.  Breeding  distribution  of  vesper  sparrow  (Pooecetes  gramineus)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 


28 


Figure  20.  Breeding  distribution  of  clay-colored  sparrow  (Spizella  pallida)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  21.  Breeding  distribution  of  Brewer's  sparrow  (Spizella  breweri )  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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Figure  22.  Breeding  distribution  of  McCown's  longspur  (Calcarius  mccownii)  on  native 
grassland  and  shrubsteppe  in  the  United  States  portion  of  the  northern  Great  Plains. 
See  page  8  for  symbol  definitions. 
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